Abstract. The results of an empirical study of the working time consumed in strawberry production on Finnish farms are reviewed. Forty growers participated in the study, which took place between 1977-80. The purpose of the study was to determine how much time was consumed in working the fallow ground and during the summer of planting, in the first fruiting year and in the next four or five growth periods. Two cultivation methods were treated separately. The whole strawberry cultivation area was 95,1 ha.
Introduction
The purpose of the study made in 1977-80 was to examine the working time consumed in strawberry production. There are two main cultivation methods. In the first the ridges are covered with a black plastic film, and in the second mulch is applied. The labour consumption was studied in both these methods and in cultivations of different ages.
Besides establishing standards for the different tasks involved, an attempt was made to study factors affecting the variation in working time from farm to farm. The results are presented so that they can be used e.g. in education and in an advisory capacity where economic data is needed for farm planning. They could also serve as a kind of guideline for strawberry growers in planning labour organisation on their farms. In addition, the results are useful to the authorities in evaluating e.g. damage to strawberry cultivation.
Material and methods
Of a total of 40 growers participating in the study, the number taking part per year varied from 8 to 26. Correspondingly, the total strawberry cultivation area was 95,1 ha, while the area studied in an individual year varied from 13,4 ha to 40, 8 2) The first fruiting year The consumption of working time during the first fruiting year is presented in Table 2 . The total time taken for cultivation is 80 % greater with mulching than with the plastic-covered ridges. The organic matter used for mulching was halm, sawdust, cutter chips or bark residues. It was spread by shovel from a tractor trailer. In the table, the item ''diverse" includes e.g. frost control, clearing away dead leaves in spring, and replacing dead plants.
The yield per hectare was low in the first year so that the time consumed by picking per hectare was also low. The average labour output in picking was 6,0 kg/hour with the plastic and 3,7 kg/hour with mulching.
)) Thefruitingyears
The consumption of working time in the cultivation of fullgrown strawberries is presented in Table 3 . The total time consumed in cultivation is 1,1-1,2 times greater using plastic-covered ridges than with mulching. Weed control accounts for 32-49 % of the total labour. This is so because as a rule only the paths between the rows of plants can be treated with sprays. The weeds growing in the holes where the plants grow in the plastic film or in plant rows have to be pulled out by hand. (1973) , Norway, probably resembles the present study most of all. He reports consumption of the working time in cultivation as being 136 h/ha with black plastic-covered ridges and 161 h/ha with matted row culture during fruiting years.
The number of hours spent on cultivation is larger in this study. In Table 4 the Finnish results are compared with the Norwegian norms (ANON. 1979) .
The Norwegian norms do not differ much from the results of the present study during the fallow period and the summer when planting takes place. In fruiting years, the consumption of working time in cultivation is about 47 % higher in the Finnish results than in the Norwegian norms. This is because the Norwegian norms are based on fields that are free from weeds. The labour involved in harvesting (h/ha) is almost the same when the crop level is the same. In a German study (HUGER 1974 ) the cultivation took up 1 54 h/ha in fruiting years. Plant protection accounted for 28 hours of this, fertilizing for 23 hours and other tasks 103 hours. On the American continent, in southwest Michigan, the consumption of working time in the second year of cultivation is 98 hours per hectare (KELSEY and BELTER 1974) .
The variation between farms in the consumption of working time was Studied by linear regression analysis. The variation was very great in every phase of cultivation but, it was studied only in fruiting years. The difficulty in clarifying the variation lay in the fact that not all the affecting factors could be quantified. Among the determining variables the total strawberry cultivation area, the area of the field in question, the number of plants per hectare, the age of the grower, the cultivation method, the number of years strawberries had been cultivated the highest correlation was between the two last mentioned variables (r = 0,45 Thirty three per cent of the variation in the picking output (kg/h) was determined by the method of cultivation, the size of the yield, the planting system (one-row system/double-row system), the percentage of the Senga Sengana-variety and the method of picking. The strongest determining factor was the amount of yield. The bigger the yield, the greater the labour output of picking. KRÄKEVIK (1971) reports that the yield per picking day and the size of berries accounted for 91 %of the variation in picking time in matted row culture. Picking was faster with plastic-covered ridges than with matted row culture. In the present study picking seemed to be faster in rows covered by mulch than in plastic-covered ridges. In this respect the mulching is as good or better than plastic-covered ridges if the plants grow in a single row.
As the problem of time consumption in strawberry cultivation is related particularly to picking, many studies have been made abroad in efforts to reduce the picking time. In an English study minimizing non-productive labour such as walking was emphasized. MOSER (1973) reports on studies made of various wagons that could simplify picking. The labour output could be raised 10-15 % with a tractordrawn wagon compared with conventional picking. Self-moving picking machines have been tested e.g. in the USA. They have a capacity of 0,4 ha/hour, but picking losses are 30-35 %. If strawberries are to be harvested mechanically, varieties must be grown in which the berries ripen at the same time and which will tolerate mechanical handling.
Labour for strawberry picking has not been a great problem on Finnish farms as pickers are available. The problem will be the cost of labour for picking, which is increasing steadily. What does also need attention is weed control. This accounts for about 5 2 % of all the work involved in cultivation in the first fruiting year and, on average, 41 % of all the work involved in cultivation in the fruiting years. This shows that a fallow period of one summer is not enough.
